Bargaining theory predicts that married women who experience a relative improvement in their labor market position should experience a comparative gain within their marriage. However, if renegotiation possibilities are limited by institutional mechanisms that achieve long-term commitment, the opposite may be true, particularly if women are specialized in household activities and the labor market allows comparatively more flexibility in their labor supply responses. Evidence from the German Socio-Economic Panel indeed shows that, as long as renegotiation opportunities are limited, comparatively better wages for women exacerbate their "double burden" of market and household work.
Introduction
Recent decades have witnessed an increase in women's participation in the labor market and an erosion of the wage gender gap in most countries.
1 The question we address in this paper is whether a comparative improvement in women's labor market opportunities translates into an improvement of intra-household outcomes in their favor.
The question of how economic resources are distributed within households is central to the economic literature on marriage (Becker, 1974) . This has stressed the idea that marriage can be thought of as a contract that coordinates the actions of the partners in order to maximize joint surplus and establishes a division of this surplus between them, depending on the comparative bargaining strength of each partner, i.e. on the value of his or her outside option (Nash, 1950) . In a frictionless marriage market, the value of a spouse's outside option, given other individual characteristics, always increases if his or her labor market opportunities improve. Thus, we should expect that a comparative improvement in women's labor market position-e.g. a reduction in the extent of gender-based wage discrimination-should improve the relative position of married women within households.
However, economic theory also suggests that marriage can be an insurance device (e.g. Cochrane, 1991; Hayashi et al., 1996; Dercon and Krishnan, 2000) .
2 In this context, the possibility of continuously renegotiating the terms of the contract may lead to inefficiencies, since insurance agreements will not be honored ex post if individuals are able to renegotiate once uncertainty has been resolved. It may thus be mutually beneficial-and economically efficient-to agree to a certain course of action ex ante, even when ex post this course of action does not result in a gain for both spouses and is therefore not robust to the possibility of renegotiation. In order to achieve ex-ante efficiency, individuals may rely on long-run commitment mechanisms, which may take the form of legal institutions or social norms that are enforced through repeated interactions in groups. Indeed, in many societies marriage is formalized as a long-term arrangement supported by legal and social sanctions.
Commitment mechanisms that limit renegotiation weaken the impact of changes in the spouses' outside options, including changes in their relative wages. With limited renegotiation, an ex-ante efficient marriage contract would dictate that any comparative increase in a spouse's wage should translate into a relative increase in his or her market effort, which, holding household income constant, would have an adverse effect on that individual. Moreover, systematic gender asymmetries arising from specialization within households mean that these labor supply responses, and the associated welfare effects, will be different across genders. In particular, as suggested by many sociological studies, traditional gender roles within households may imply that an improvement in labor market opportunities for women simply leads them to increase their market effort, without releasing them from their household duties, resulting in a "double burden" or "second shift" (Hochschild, 1990) .
To explore these questions, we construct a simple theoretical model of intra-household bargaining that is able to generate testable predictions about gender-specific outcomes for married couples where both spouses work. Our theoretical specification is based on existing models of intra-household bargaining (e.g. Becker, 1974; McElroy and Horney, 1981; Bourguignon and Chiappori, 1992) , but extends these constructs to account for the possibility of long-run renegotiation-proof arrangements, enabling us to analyze dynamic bargaining choices within households in the presence of commitment mechanisms. According to this framework, the impact of a wage increase on a married individual depends on the extent to which renegotiation is constrained: if the contract is renegotiable, a comparative improvement in the outside option of a married individual-due to a comparative wage increasewill always skew the outcomes in that individual's favor. However, if renegotiation is not feasible, changes in outside options become irrelevant, and, to the extent that the choice of working hours is flexible, an ex-ante optimal arrangement may result in higher market effort and comparatively lower surplus for the spouse whose wage has increased in relative terms. We show that the traditional division of labor within the family-with women specialized in housework and childcare-makes it more likely for married women to suffer from the adverse effect of an own-wage improvement in comparison with their husbands.
The model's predictions are tested using survey data from the German Socio-Economic Panel (GSOEP). This is a representative longitudinal study of private households in Germany since 1984, which gives detailed information on a wide range of topics concerning households (household composition, number and age of children, annual household income) and household members (their employment status, earnings, education, health, self-reported satisfaction). Pooling all observations on all couples over years, we try to uncover the factors that influence the relationship between relative wages within households and spouses' reported satisfaction.
When looking at spouses in general, we find a pattern that is in line with the predictions of standard bargaining models that abstract from commitment: a comparative improvement in a spouse's market position always works in this spouse's favor, leading to a higher level of reported satisfaction. However, when focusing on women, the relationship is reversed: a woman's share in total household income is negatively related to her reported satisfaction. Moreover, the negative effect of a compensated own-wage increase is stronger for women who face stricter social norms (e.g. they are more religious and belong to more tightlyknit communities) or higher rematching costs (e.g. they are older and have more children, particularly younger ones). We take these patterns as supportive of the hypothesis that renegotiation opportunities for married women are weak, and that, because of genderbased specialization, comparative wage improvements for women translate into an increase in their market effort, with little relief from household activities. Our analysis thus supports the view that a comparative improvement in women's earning power tends to exacerbate women's "double burden" of market and household work.
Theory
In this section we outline a simple theoretical framework that delivers predictions about the relationship between the characteristics of the marriage contract and the intra-household distribution effects of relative wage changes.
We shall restrict our theoretical discussion, as well as our empirical analysis, to the case of couples in which both spouses work, thus abstracting from participation decisions and from the possible effects that labor market participation has on human capital formation/depreciation. 
Bargaining and Renegotiation
We will consider a two-period model of sequential intra-household bargaining and renegotiation. Perhaps surprisingly, the theoretical literature on this problem is somewhat sparse (Lundberg and Pollak, 2003; Ligon, 2002; Basu, 2004) .
As noted by Lundberg and Pollak (2003) , lack of commitment under sequential bargaining within households can lead to inefficient outcomes, which is possibly why we often observe institutional arrangements that limit possibilities for renegotiation (without ever being able to fully prevent it). These include legal, religious and social norms that sanction marriage as a long-term contract and prescribe certain behaviors within it. One modeling approach for capturing the effects of institutions that achieve an intermediate degree of commitment is to represent the bargaining problem as an ex-ante optimization problem subject to certain continuation constraints (interim participation constraints) that are affected by opt-out penalties.
4 A limitation of this approach is that it simply defines a range 3 Early studies on the impact of the labor market participation decisions of married individuals on their level of human capital include Mincer and Polachek (1974) and Becker (1975) . 4 These constraints require that ex-ante choices must be such that no party would choose to opt out of the agreement at any node given the continuation disagreement payoffs and any additional penalties incurred. The penalties can be thought of as a reduced-form representation of some (unmodeled) continuation game in which some additional form of punishment is supported by sustainable strategies under repeated interaction. Such setup would be an extension of the concept of cooperative bargaining under a sequential Pareto condition as formulated by Ligon (2002) .
of allowable choices, and if the ex-ante optimum falls strictly within this range, continuation constraints have no bite. Thus, this specification implies discontinuity in the effects of parameter changes (such as those that determine disagreement payoffs) on bargaining outcomes, making predictions difficult to test empirically.
An alternative modeling strategy which we will follow in this paper is to explicitly allow for the possibility of renegotiation, linking individual interim participation constraints with ex-post collective rationality as represented by an explicit renegotiation option. Let us denote with N a couple's bargaining objective. Suppose that partners are able to renegotiate in each period, "re-optimizing" the bargaining objective, but that if they do so, they incur a penalty λ which lowers their payoff. This implies that, at any node, renegotiation will not occur if the choices prescribed by earlier bargaining rounds provide continuation payoffs to each partner that are at least equal to those they would each obtain by renegotiation, once renegotiation penalties are incurred.
We apply this idea of renegotiation to a two-period bargaining problem. This can be formalized as follows. In a given household there are two spouses, denoted by A and B. The utility, u i , of each spouse, i = A, B, depends on household choices, X. Households face uncertain outcomes. At time 0, before a certain state s is realized, at time 1, with probability π s , they enter into a contract specifying the utility each spouse obtains in each possible state. After a given state is realized (time 1), the spouses can renegotiate the terms of the original agreement. LetX s represent household choices upon renegotiation in state s. The ex-post bargaining outcome at time 1 in state s can then be written as
whereū A s andū B s are the values of outside options in state s, and µ A and µ B are parameters that capture the extent of the costs for rematching for each spouse. The value of the outside options in each state,ū i s , derives from a matching equilibrium in the marriage market-a process which we need not explicitly model here. The only relevant property of this process for our purposes is that in such an equilibrium individuals with better characteristics-such as a higher market wage-obtain a higher-value match (Legros and Newman, 2007) . Note that if the µ's are very large, the solution to the above problem will become insensitive to changes in the outside options. 5 Also notice that, in the opposite case of a frictionless marriage market (i.e. µ i = 0, i = A, B), outside options cannot be Pareto dominated by outcomes within the marriage; in this case, there is no feasible marriage contract and the bargaining problem becomes degenerate.
At time 0, however, the spouses can commit to some extent to future choices. Formally, they select actions for all future states in order to maximize
subject to
where u A (X s ) and u B (X s ) are the renegotiation utility levels in each future state s, and λ A > 0, λ B > 0 are the renegotiation penalties that must be incurred by each party for reneging on the course of action previously agreed upon. If utility is concave in its arguments (reflecting risk aversion), then any ex-ante opportunity (arising from a positive penalty) to tie down ex-post choices will be exploited to achieve smoothing of outcomes across periods (insurance). When λ A and λ B are sufficiently small, the no-renegotiation constraints (4) will become binding. In the limit, with λ i = 0, i = A, B, this problem will degenerate into a set of unlinked ex-post bargaining problems, i.e. no meaningful ex-ante agreement will be feasible (as in Lundberg and Pollak, 2003) . As the λ's become larger, ex-ante bargaining will be able to prescribe choices that guarantee a continuation level of N at future nodes that deviates from that which would result from ex-post optimal renegotiation choices. For λ A and λ B approaching infinity, full ex-ante commitment will be feasible, and renegotiation possibilities will effectively have no influence on choices. Thus, in this framework, any change in the economic environment that affects the value of the outside options,ū i s , i = A, B, will only have an effect on bargained outcomes if the λ's and µ's are not too large.
In general, we could expect rematching costs and penalties to vary across individuals; however, as discussed below, it is also plausible that there might be a systematic difference between genders: social norms may impose different penalties on men and women, and rematching costs may also be different for the two spouses.
Wages and Intra-household Outcomes
The specific focus of our analysis is the relationship between a spouse's relative earning power and the surplus she obtains within the marriage. In a bargaining framework, wages affect intra-household outcomes through two separate channels: they determine the combined earning power of the couple, and thus the couple's total surplus; and they determine the value of each spouse's outside option.
Suppose that spouses i = A, B have a total time endowment equal to unity, which they can use for market activities (l i ), or leisure (
by a given market productivity-w i (the market wage rate). Utility of spouse i depends on consumption, c i , and leisure, h i :
where U is strictly concave and
We shall focus on scenarios where the only uncertainty a couple faces is about ex-post market wage outcomes, w Uncertainty about wages implies that spouses have insurance motives to be in a marriage; i.e., at time 0, before a wage state s is realized, the spouses would wish to enter into a contract that specifies effort levels and utility outcomes in all possible states.
Consider first the case in which µ i and λ i are small enough that the no-rematching and no-renegotiation constraints (2) and (4) for state s are binding for i. Then, in any bargaining outcome as defined in the previous section, an individual's welfare will be positively related to his or her wage (∂u i s /∂w i s > 0), implying that a comparative improvement in a spouse's market position will always result in a comparative improvement for her. This is the standard prediction that a bargaining framework would generate in the absence of precommitment mechanisms and frictions. But this conclusion neglects the possible presence of constraints to renegotiation in long-term marriage relationships. Let us consider the case in which the λ's and µ's are sufficiently large that the no-renegotiation constraints are not binding. Focusing on the case of utilitarian bargaining (N additively linear), and omitting arguments from utility functions, the bargaining objective can be written as
so that optimal choices are fully separable across states. Then, ex-ante optimum choices for state s coincide with the solution to the problem of maximizing
Adopting a dual representation of preferences, the resource constraint for the above problem can be written as (omitting s for simplicity)
where E i (w i , u i ) is the expenditure function for i-a function of prices (the opportunity cost of leisure (w i ) and of the price of consumption, equal to unity) and of the utility level. Note that a strictly concave utility function translates into a strictly convex expenditure function. The first-order conditions for an interior optimum are then
where subscripts denote partial derivatives, and
Suppose we totally differentiate the above with respect to u A , u B and w A , while at the same time adjusting w B so as to hold household earnings constant. This exercise isolates the compensated effect of a change in w A from the associated income effects; the compensated effect is what corresponds to the effect we examine in our empirical analysis (where household income is separately controlled for). Totally differentiating (11) we obtain a relationship between changes in w A and w B that leave the budget unchanged:
Totally differentiating (10) and (11) with respect to u A , u B and w A , and using (12), we obtain
Combining these, we obtain an expression for the compensated effect of a wage change:
Since
, and E i uw > 0, the above effect is negative. 6 Thus, if renegotiation is not feasible, a compensated increase in the relative earning power of a household member will adversely affect that individual. The intuition for this result is simply that, if commitment is feasible, it is ex-ante optimal to prescribe that individuals with comparatively higher earning power should work more; and since consumption and leisure are complements-implying that the marginal utility of consumption is comparatively lower 6 When N is not additively linear, optimality conditions are not independent across states. However, for λ approaching infinity, the optimality condition for state s can be written as ω
, and is therefore locally equivalent to a weighted utilitarian solution.
for individuals working more-and to the extent that individuals are not too risk-averse ex ante, higher effort should not be compensated with higher consumption. To illustrate, we can specialize preferences to obtain a simple relationship between the size of this negative effect and preference parameters. Suppose the utility function is
where σ is the elasticity of substitution between consumption and leisure (constant in this specification), θ is a labor share parameter, and ρ is the coefficient of relative risk aversion (also constant). The dual representation of the above is as follows:
where
and φ > 0. Then, for w A = w B = 1 (and
Thus the negative effect of an own-wage increase under limited renegotiation is larger the smaller is the level of labor supply (l = 1 − θ) and, for ρ < 1, is decreasing in the degree of risk aversion, ρ. 
Intra-household Specialization and Labor Market Constraints
With limited renegotiation, specialization in market and nonmarket activities between spouses may generate asymmetries in the compensated own-wage effects across genders.
Comparative specialization by women in household production will, other things equal, reduce the labor market supply of a woman relative to that of her husband. If labor supply choices are fully unconstrained, this will tend to reduce the own-wage effect for a woman relative to that of her husband. To see this, suppose we take the extreme case where there exists a fixed requirement of household production output, and the only input required in household production is an amount k of spouse A's time-spouse B having zero productivity in such activities. This amounts to a reduction in A's time endowment from 1 to 1 − k. Assuming identical utility functions for the two spouses and w A = w B (implying a common shadow price of leisure), an optimum in which E A u = E B u will be characterized by 7 Note: for ρ > 1 we have U < 0, and so a positive elasticity implies a negative effect.
In other words, higher nonmarket supply by A will be fully offset by a corresponding higher market supply by B. Then the only difference between expression (15) for A and the corresponding expression for B will be in the level of labor supply: other things equal, the own-wage effect will be comparatively larger (in absolute value) for the spouse comparatively more specialized in market activities (the effect for A is proportional to 1/l B ). However, when operating in conjunction with institutional constraints on labor supply, gender-based specialization within the household can generate a very different picture: individuals engaged in full-time market activities have typically little scope for adjusting their level of labor supply at the margin, whereas part-time workers enjoy more working-hours flexibility-as evidenced by the common empirical finding that the labor supply elasticity for full-time workers is smaller than that for part-time workers.
8 In households where both spouses work full-time, there will be little scope for upward labor adjustments;
9 there is instead more flexibility in situations where there is a full-time working primary earner (often the husband) and a part-time working secondary earner (often the wife, who engages more in household production).
Suppose that there is an upper bound,l, on the hours that can be supplied in the market, and that this is binding only for B, the spouse comparatively specialized in market activities (l B > l A ). Then the shadow price of leisure for A will exceed that for B even if market wages are the same for A and B;
10 consequently, an optimum in which E A u = E B u will be characterized by h A < h B and u A < u B . Thus, specialization in household production by A and working-hours constraints for B can result in a greater combined work burden for A-a "double burden" of market and nonmarket work. In turn, a comparatively lower u A means that the own-wage effect could be larger, in relative terms, for the spouse who is more specialized in household production and whose market supply is comparatively smaller.
11 A binding upper bound on labor supply for A, in conjunction with full labor supply flexibility for B, would produce the exact opposite effect; however, with a common upper bound, this cannot occur if A specializes comparatively more in household production (l B > l A ).
10 This is the valuew
11 Expression (15) is decreasing in u A . A binding upper bound on labor supply by B will reduce the size of the right-most ratio in expression (15), but this effect would be common to A and B.
Moreover, working hour constraints are more likely to be binding in this way the larger is the household production requirement, k. If we think of k as being positively related to the number of children in a marriage, then women with more children are more likely to experience the adverse effect of an improvement in their wages relative to their husbands.
There is also evidence that workers face lower bounds on hours worked-with desired hours of work reported being often less than actual hours worked (Stewart and Swaffield, 1997) . In the bargaining framework we have described, these constraints can also act to increase the size of the compensated own-wage effect for the spouse specialized in nonmarket production. If there is a lower bound, l, on the hours that can be supplied in the market, and if this is binding only for A, the spouse comparatively specialized in household production activities (l A < l B ), the shadow price of leisure for A will again exceed that for B even if market wages are the same for A and B, and an optimum will again be characterized by h A < h B and u A < u B . And if there are lower bounds on hours supplied for individuals in full-time work, a wage increase for A, the spouse who specializes in household production, can force a switch from part-time to full-time status accompanied by a large compensated welfare change and resulting in an outcome where h A < h B and u A < u B . Thus, when renegotiation possibilities are limited, labor market constraints can cause a compensated own-wage increase to be particularly adverse to women. In addition to causing part-time spouses to experience comparatively stronger effects for adjustments on the intensive margin, working-hours constraints on full-time work (lower bounds) will also be responsible for adjustments on the extensive margin-discrete switches from part-time to full-time work. This asymmetry between genders is a direct result of gender-biased intra-household specialization-which in turn can be attributed to some (real or perceived) relative productivity differential between genders in market and nonmarket activities (e.g. childrearing).
Renegotiation and Rematching Costs
In our discussion so far, we have focused on the intra-household effects of relative wage changes for the extreme cases of no commitment and full ex-ante commitment. In the first case, in line with the predictions of a standard bargaining model, an individual's welfare will always be positively related to his or her wage; in the second case, we have shown instead that an increase in a spouse's relative earning power will tend to affect his or her ex-post position adversely.
For intermediate degrees of renegotiation and rematching costs, both effects will be present-the positive effect coming from an improvement in the value of the spouse's outside option and the negative effect associated with the insurance motive. The stronger the degree of commitment and the smaller the degree of risk aversion, the more likely it is for an increase in a spouse's relative wage to translate into a relative fall in his or her utility.
If a marriage is characterized by full commitment for both spouses (as in the case considered in Section 2.3 above) asymmetries in the welfare effects of relative wage changes-with wives being more likely to suffer from an own-wage increase compared to their husbandscan arise from a combination of traditional gender roles and institutional labor market constraints. In cases of less-than-full commitment, asymmetric welfare effects across genders can also arise because of systematic differences in rematching costs and/or renegotiation costs across genders. For example, a greater involvement by women in childrearing implies that the rematching costs associated with having children from a previous marriage can be larger for women. Indeed, several studies have found that childless women are more likely to remarry than other women, and do so more quickly.
12
Asymmetries in the degree of commitment across genders can even cause own-wage effects to have opposite signs for the two genders. In the extreme case where these costs are large for A and zero for B, a compensated own-wage increase for A would always hurt A and benefit B, whereas an own-wage increase for B would have the symmetrically opposite effect, i.e. it would benefit B and hurt A.
The overall conclusion from the analysis presented in this section is that an adverse ownwage effect (du A /dw A < 0) is more likely to occur the larger are the rematching costs (µ A ) and the renegotiation costs (λ A ). Moreover, we should expect an own relative wage increase to be more likely to affect women adversely in comparison with men, because women are more involved in household production-which makes the own-wage effect proportionally larger-and in part-time work-which allows more labor supply flexibility at the margin. Finally, the compensated own-wage effects (du A /dw A and du B /dw B ) are more likely to diverge in size and/or sign the larger the difference between the rematching and renegotiation costs incurred by A and B.
3 Empirical Evidence
Data and Variables
We rely on a dataset from the German Socio-Economic Panel (GSOEP), a yearly surveybased representative longitudinal study of private households in Germany since 1984. The survey collects information on all household members, and covers a wide range of topics, including household composition, employment, earnings, education, health.
We use a sample covering the period 1984 to 2005 (the most recent available data). Since we are interested in within-household effects, we only include married couples, i.e. individuals who were married to one another at the date of each interview; using information on the year of an individual's first marriage, we exclude couples in which one (or both) of the spouses married more than once. The dataset includes a total of 6,031 couples. We pool all observations on all married couples over years, and investigate the effects of withinhousehold relative wage differentials on self-reported satisfaction by men and women.
The names and definitions of all variables used in our estimations are listed in Table 1. To measure intra-household outcomes for men and women, we focus on self-reported satisfaction-our dependent variable. This is obtained as the response to the following survey question: "How satisfied are you with your life today, all things considered?" The answer ranges from 0 (completely dissatisfied) to 10 (completely satisfied). Self-reported satisfaction is a subjective measure of utility, since people are asked to evaluate their level of well-being with regard to actual and past experience, and in comparison to others.
13
The use of self-reported satisfaction in empirical work has been widely criticized on the grounds that people's subjective feelings are unreliable. As a result, cross-sectional regressions on happiness are usually thought of as being biased whenever unobservable characteristics, such as a person's cheerfulness, are correlated with observed variables included in the regressions, such as education. One advantage of the GSOEP lies in its panel structure, as the same people can be followed over time. Panel regressions can therefore be estimated, with a separate dummy variable included for each person in the sample. This allows to eliminate the bias that is suspected to affect cross-sectional regressions.
14 Using self-reported satisfaction as a proxy for welfare also raises a problem of interpretation. The question is whether self-reported satisfaction should be interpreted as reflecting a subjective ranking within the whole population or as reflecting a subjective ranking within a peer group with which the individual identifies. In the latter interpretation, which we believe to be more plausible, reported changes should be taken as relative utility changes (∆u/u)-i.e. reflecting elasticities (as derived in (15) and (19)) rather than level effects.
A number of studies have reported how subjective satisfaction depends on nonpecuniary aspects and events of an individual's life to a larger extent than it does on market-related factors. In particular, changes in marriage status and the death of a spouse are strong predictors of self-reported satisfaction (Di Tella et al., 2001) . However, given that we 13 For a thorough discussion about this measure, see Frey and Stutzer (2002) .
14 Clark and Oswald (2002) compare panel to cross-sectional regressions of happiness and find that the results obtained from using both methodologies are very similar, suggesting that the bias in cross-sectional analysis may not be as severe as expected. In this paper, we report the results obtained from panel regressions. We also ran the same regressions in cross-section, i.e. excluding person fixed effects, and the main results remained unchanged. Those results are available upon request.
restrict our attention to married couples where both spouses are alive, these changes are ruled out.
As we anticipated in our previous theoretical discussion, the main explanatory variable of interest is an individual's relative earning power. We measure this as the log of the ratio of his or her wage (per hour) and of the sum of the two spouses' hourly wage. This ratio (denoted as w share) is meant both as a measure of the individual's contribution to household income and of his/her comparative bargaining strength. Our dataset contains information on monthly gross earnings (including overtime payments) and on the number of hours worked per week during the last month. The wage we calculate for each spouse is thus gross monthly earnings divided by the number of hours worked per week, further divided by 4.3 to obtain gross earnings per hour (Dustmann and van Soest, 1997) .
A number of controls are included in the regressions. These refer to (standard) individual characteristics considered in the happiness literature (see, among others, Ferrer-i-Carbonell and Frijters, 2004): years of education, health status (which is an ordinal score on the answer to self-reported satisfaction with health)-both for the individual in question and his or her spouse-age, age squared, as well as household characteristics (household income, number of household members, number of children, a dummy for having children and a dummy for having children younger than ten years of age). The income measure we use is total annual household income. This variable is probably a better measure of economic well-being than monthly household income since it includes irregular income components (such as Christmas bonuses). In order to compare income over time, household income is deflated to 2000 prices. Year, German Länder and individual fixed effects are also included. As we estimate panel regressions, individual characteristics that do not vary over time are dropped from the regressions.
The main predictions of the theoretical analysis presented in Section 2 are: (i) the sign and magnitude of the welfare effects of a comparative own-wage improvement depend on the extent of commitment to the original marriage contract; in turn, this depends on the size of the renegotiation and rematching costs incurred by the spouses; (ii) women are more likely to be affected adversely than men, both because they are more involved in household production and in part-time work-implying more flexibility in their labor market responses-and because they tend to face higher rematching and renegotiation costs.
To test these predictions, we first interact the explanatory variable ln w share with a female dummy, denoted by Fem, in order to check whether women are indeed more negatively affected than men by an improvement in their relative wages. We then further interact female relative wages with three sets of variables. The first set of variables are meant to capture the degree of intra-household commitment. This is to verify that the extent to which spouses can renegotiate the terms of their marriage contract affects the relationship between relative wages and self-reported satisfaction. Two of these variables relate to social norms limiting the extent of renegotiation (the λ's in the theoretical model described above): the variable Religion captures the importance of religion for a spouse, which may be positively related to religious and cultural sanctions associated with marriage; the variable Community captures the importance of ties to the community an individual belongs to, with the idea that more tightly-knit communities are endowed with comparatively stronger social norms.
15 Other commitment variables relate to the extent of rematching costs (the µ's in our theoretical model). Especially for women, rematching costs are known to be increasing with age, as well as with the number of children, particularly younger ones. We thus interact the wage share with the Age variable and several variables associated with having children: being a parent (a dummy for having children, Child ); number of children (#Children); and having children younger than ten years of age (captured by a dummy variable, Child10 ). In all cases, we express the variables in a way such that an increase in the value of the variable indicates stronger commitment (i.e. stricter social norms and higher rematching costs).
The second set of variables that we interact with the female wage share are meant to capture the degree of flexibility of labor supply responses. This is to verify that a possible adverse effect of a relative wage increase for a woman is associated with an increase in her labor market effort. To measure flexibility on the extensive margin, we construct a variable, denoted by Full-time, capturing changes from part-time to full-time work status that are positively associated with wage increases. To measure flexibility on the intensive margin, we use Overtime work-measured as the weekly number of overtime hours divided by the number of hours "agreed" with the employer. We also use the variable Flex , which is defined as the ratio of agreed working hours to desired hours as reported by the respondents (for a more detailed description of these variables, see the next subsection).
The last set of interactions involve variables that relate to the burden of household work for married women. These include the following: time spent by the wife on childcare per weekday relative to her husband, denoted with Rel Childcare; a variable capturing whether external household help is regularly used or not (denoted by No cleaner ); a variable stating how often people visit family and relatives or receive visits (No visits); and two dummy variables, Until 85 and Until 91 capturing changes in maternity legislation in Germany.
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[ Table 1 here] 15 This variable is used to proxy for the extent of social controls, in a similar way in which population density is used in many sociological studies (see, among many others, Sampson and Groves, 1989) . 16 In Germany, maternity leave legislation consists of three parts: maternity protection, protected maternity leave, and maternity benefits (see Schonberg and Ludsteck, 2006) . In 1986 and 1992 important changes were introduced in the legislation, making it more favorable to women: since 1986, all mothers receive maternity benefits for at least six months, regardless of their employment status before birth; since 1992, women are entitled to a total of three years of protected leave.
In some cases, we interact the female wage share with some of the variables that are used as controls in all regressions (age, having children, number of children and children younger than ten years of age). In other cases, we interact the wage share variable with a variable that is not included in the standard set of controls (e.g. the variables Religion and Community); in these cases, the same variable is also included in the controls.
17 A complete description of the variables used can be found in Table 1 . The full correlation matrix for the controls included in the regressions is reported in Table 2 .
[ Table 2 here] Table 3 gives descriptive statistics for some key variables. Overall, women report a slightly higher level of satisfaction. In comparison with men, women are significantly less educated, are paid lower wages per hour, are younger, spend more time per day on childcare and housework and consider religion as being more important for their well-being and satisfaction. The wage share is on average larger for men. There is no significant difference between genders in the amount of overtime work they provide, their leisure time, their self-reported health status, and their ties to the local community.
[ Table 3 here]
Empirical Findings
Since the dependent variable on self-reported satisfaction varies between 0 and 10, albeit discretely, in what follows we present results from OLS estimations. Similar results are obtained using ordered probit estimations. In order to account for the survey design of the data, observations are weighted using sampling weights and standard errors are adjusted for clustering across voting districts.
As in our theoretical discussion, we restrict our attention to those couples in which both spouses work-3,768 couples 18 -and initially run a specification that includes, in addition to all the standard controls, the relative wage share, ln w share (column 1 of Table 4 ). Despite the various controls included, the observed variation in the relative share cannot be attributed to a single, clearly identifiable source-and we cannot therefore exclude that some of this variation may occur endogenously (results from a separate set of regressions attempting to isolate an "exogenous" source of variation are presented in the next subsection). On the other hand, the inclusion of individual fixed effects allows us to control for any differences in match quality across individuals, which could be systematically correlated with wages.
The positive and statistically significant coefficient on the relative wage share seems to lend support to the prediction of standard bargaining models that abstract from intrahousehold commitment, i.e. the compensated effect of a relative improvement in labor market opportunities is always beneficial for the spouse who experiences it. However, when we run a regression for a specification that also includes the interaction between ln w share and the female dummy Fem (column 2 of Table 4) , 19 the results are strikingly different: while the coefficient on the wage share (for men) is still positive and significant, the interaction between the wage share and the female dummy is negative and highly significant-which means that we can reject (at the 1 percent level) the hypothesis that the effect of the own-wage share variable on self-reported satisfaction is the same for men and women. Thus, for women, improvements in the comparative value of their outside options-which is positively associated with their comparative earning power-appear to have little effect on outcomes.
Our theoretical model predicts that this pattern should be associated with large renegotiation and/or rematching costs for women. To examine this prediction, we run regressions including interactions between the relative wage share variable for women and the various commitment variables described in the previous section. These are reported in the remaining columns of Table 4. [ Table 4 here] The interactions with the importance given to religion and with the strength of the ties with the local community-which can be viewed as being positively related to renegotiation penalties-are negative and highly significant (columns 3-4). The interaction with age (column 5) is also negative and highly significant, suggesting that becoming older increases the costs of rematching for women. Columns 6-8 report results for specifications where the female wage share is interacted with variables associated with having children-variables that may be interpreted as capturing both childcare costs as well as limited renegotiation opportunities. Estimated coefficients for these interactions are highly significant and have the expected negative sign.
The controls included in the regressions tend to have effects as expected. In particular, richer and smaller households with good health (both own health and health of the partner) tend to be more satisfied with their life. Being more educated, and having many children or young children are not significant in explaining own well-being. Finally, consistently with the findings of previous literature, the partial correlation between own age and life satisfaction is U-shaped.
Our theoretical analysis also suggests that, with weak renegotiation, a negative ownwage impact should be associated with a positive labor supply adjustment. To test this prediction, taking into account the presence of working hours constraints, we separately look at flexibility on the intensive margin and on the extensive margin. The results of these estimations (reported in Table 5 ) indicate that the negative effect experienced by women from a relative own-wage increase is indeed associated with a positive labor supply adjustment.
[ Table 5 here]
In order to capture labor supply adjustments on the extensive margin, we look at changes in participation from part-time to full-time status that are positively associated with wage increases. This is done as follows. Table 5) , we obtain a negative and significant effect, as expected. One interpretation of this finding is that lower bounds on working hours for full-time work are inducing discrete adjustments in market supply (and in the overall work burden).
To capture labor supply adjustments on the intensive margin, we interact the wage share variable with the ratio of agreed working hours to desired hours as reported by respondents (denoted by Flex ), which we take as a symptom of lower bounds on working hours; and with Overtime work, which we take as an indication of the degree of upward flexibility in marginal labor supply responses. The interaction with Flex (column 2 of Table 5 ) is negative and highly significant. In addition, when included as a control, it appears that working longer than desired is further associated with a lower level of reported satisfaction. The interaction with Overtime (column 3 of Table 5 ) is negative and significant, suggesting that the adverse effect of a wage share increase on women's reported satisfaction is stronger the larger is the proportion of overtime hours worked. Note that working overtime is further associated with a lower level of reported satisfaction, as can be seen from the negative and significant coefficient on overtime work (when included as a control).
Our theoretical model also predicts that those women who are more specialized in household activities are more likely to be negatively affected by an improvement in their relative wages, since this would only exacerbate the double burden of household and market work they must bear. To test this prediction, we interact ln w share with variables capturing how involved women are in household activities and how costly these are (Table 6 ).
[ Table 6 here]
In column 1, we interact the wife's wage share with the number of hours she spends per weekday on childcare relative to her husband. We might expect that the more time the wife spends on childcare relative to her husband, the stronger the negative effect of increases in the own-wage share should be. The estimated coefficient on the interaction term is indeed negative and significant. This indicates that childcare duties and lack of opportunities for shared childcare with family members strengthen the negative effect of increases in the own-wage share on women's reported satisfaction.
Also, not receiving or giving regular visits from family and relatives increases the negative impact of an increase in the wage share for women (column 2), a finding that can be interpreted as reflecting fewer opportunities for married women to share the burden of household work with relatives and friends.
In column 3, we interact the female wage share with a variable that indicates whether external household help is regularly used or not (denoted by No cleaner ). If women indeed suffer from a double burden of market and household work, then we might expect those women who do not receive external help to report lower levels of satisfaction following a relative own-wage increase. The interaction with No cleaner is indeed negative and significant, lending further support to the above interpretation.
Finally, we investigate whether changes in maternity legislation in Germany have altered the impact of changes in relative wages on women reported satisfaction (columns 4-5 of Table  6 ). As mentioned above, maternity leave legislation has become more generous for women since 1986-when all mothers were granted maternity benefits for at least six months, regardless of their employment status before birth-and then again since 1992-when all women were entitled to a total of three years of protected leave. Our empirical findings show that the negative effect of an own-wage increase on the well-being of women was stronger before 1986, suggesting that more generous maternity benefits have allowed to decrease the double burden experienced by women. No significant change can be noticed, however, since 1992.
Robustness Checks
Our preceding panel estimations exploit any observed variation in relative wages within couples, independently of the source of such variation. Despite the rich set of controls included in the regressions, the suspicion remains that at least some of this variation may not be exogenous. A commonly used strategy to identify an exogenous source of variation is to focus on changes stemming from a well-defined event-a "natural experiment". The case of Germany offers something that comes close to this ideal, as reunification amounted to a true labor market "shock therapy" for the East (Hunt, 2002) .
20 Changes included the adoption of anti-gender-discrimination laws, such as the constitutional guarantee of equal rights, and clauses requiring equal pay and prohibiting unequal hiring, firing and promotion practices. As documented in the literature, these changes led to a reduction in the gender wage gap: East German couples were first interviewed in the GSOEP in June 1990, just before these changes occurred; for the same couples, in the two years that followed, the dataset shows an increase in mean hourly wages from 8.32 to 14.98 DM (in real terms) for the husbands, while the corresponding increase for their wives was from 7.16 to 13.91 DM. It seems reasonable then to conjecture that the source of any variation in the female wage share experienced by East German couples during unification is more likely to be exogenous.
The empirical strategy we employ to isolate this exogenous variation is as follows. We restrict our sample to a subperiod starting in 1990, the first year in which we observe East Germans, and ending in 2000. The sample includes West and East German couples, and among the latter, a subsample of East German couples who first appear in the panel in June 1990. The variation in the wage share that we wish to isolate is that reported by couples within this subsample between 1990 and 1992; those couples can be considered as our "treatment group" and are captured by a dummy denoted by East * . Since the rest of the sample-the "control" group-includes both East and West German couples, while the treatment only includes East Germans, we also need to separately isolate effects that may be the result of systematic differences between East and West German couples. For this purpose, the specification we use includes further interactions of the wage share and the female wage share with a dummy for East Germans, East.
21
20 Monetary, economic and social union between West and East Germany occurred on 1st July 1990 and was followed by political union on 3rd October of the same year; as East Germany was formally joining the Federal Republic of Germany, all western institutions were immediately adopted. See Hunt (2007) and Burda and Hunt (2001) for a detailed discussion of the reforms that followed reunification.
21 This specification is similar to a difference-in-differences approach: there are here two control groups, the West Germans and the non-treated East Germans; the interaction with the treatment dummy East * is meant to capture differences between the treatment and control groups that cannot be attributed to a systematic difference between East and West German households-the latter difference being captured by Regression results are presented in Table 7 .
22 In column 1 the treatment group is defined over the period 1990-1991, while column 2 extends the period to 1990-1992. The first two rows (w share) refer to all Germans between 1990 and 2000. The third and fourth rows refer to all East Germans between 1990 and 2000. The results of interest are the coefficients reported in the fifth and sixth rows (East Germans in 1990 -1991 -1992 .e. the treatment). For both specifications, these have the expected sign and are highly significant. The pattern we found in our previous regressions is thus even more strongly apparent when we focus on variation in the wage share that is more likely to be exogenous.
[ Table 7 here]
We have also performed a number of other robustness checks.
23 As we have already mentioned, we have performed ordered probit estimations, obtaining similar results to those reported in Tables 4-6 above. We have also considered the number of hours spent per weekday on leisure as an alternative measure of a spouse's welfare other than self-reported satisfaction. This variable is regressed on the whole set of controls, the wage share, together with the wage share interacted with the female dummy. The results are consistent with our previous findings in that an increase in the comparative earning power of women is associated with a decrease in their leisure. To exclude the possibility that our findings may be due to temporary morale effects associated with labor market shocks, including involuntary changes in employment-changes that might be correlated with the wage share variable-we have also explored specifications that include controls for short-run wage dynamics, namely the growth rate from one year to the next in the own hourly wage and in that of the individual's spouse, up to two lags. The effect of a higher wage share on the reported satisfaction of women remains negative and highly significant.
As a final robustness check, we have further performed estimations with a sample that also includes couples where one or both of the two spouses do not work. To do so, we first predicted the potential hourly wage of the non-working spouses using a standard Heckman's two-step selection model (Heckman, 1979) , using individual health status, number of children and a dummy for being married as exclusion restrictions. The results are broadly in line with the ones reported here.
Overall, the results of our empirical analysis show that the effect of an own-wage share the East German dummy interaction.
increase on the well-being of a spouse is positive for men, but negative for women.
24 As discussed in Section 2, this pattern can be attributed to differences in rematching and renegotiation costs across spouses, in conjunction with traditional gender roles leading to female specialization in household activities and with the presence of labor market constraints.
Summary and Conclusion
If married women experience an increase in their labor market opportunities relative to their husbands, bargaining theory suggests that they should experience comparatively more favorable outcomes. However, economic theory also suggests that, if renegotiation possibilities are limited, the opposite may be true: a relative improvement in labor market opportunities for women may only induce them to exert higher market effort, with little relief from household activities. In conjunction with traditional gender roles (a comparative advantage of wife in childcare/household productions) and working hours constraints in the labor market, limited renegotiation also implies a stronger negative own-wage effect for married women than for married men. Asymmetries in the welfare effects of relative wage changes across genders can also result from differences in the extent of the renegotiations and rematching costs faced by the two spouses.
The results of our empirical analysis suggest that improvements in women's labor market opportunities do not translate into an improvement of intra-household outcomes in their favor. Instead, in line with many sociological studies that have stressed the importance of traditional gender roles within households, higher relative wages for women appear to only increase the "double burden" they must bear, inducing them to increase their market effort and decrease leisure time. We also find that this negative welfare effect is stronger for women whose renegotiation possibilities are more limited, i.e. women who face stricter social norms and/or higher rematching costs. This is not to say that married women do not benefit from higher wages, as higher wages will raise household income:
25 what our findings indicate is that, if higher wages benefit married women, it is not because of the comparative improvement in their outside options relative to those of their partners. Notes:
a , b , and c denote significance at 1, 5, and 10 percent levels respectively. Standard errors in parenthesis.
Observations are weighted using sampling weights, standard errors are adjusted for clustering across voting districts. Individual, year, and German Länder fixed effects are included in all cases. Standard errors in parenthesis. East* denotes the treatment group.
